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Tube Machinery Shop Within Soviet Vacuum Tubg Center at Fryazino

tiie tube macaineiy S:00D \:|10ca1‘,e—d witoln cue
Soviet Tube Center at Fryazino.  This tube macninery shop which was separae 25X1
from the rest of the plant was devoltad to she design and prototype ccnstructicn

of speciailzed tube-manufacturing equipmens, and inciuded a vacuw: tube model

shop with the equipment needed for limited tube construction.

25X1

Number of Personnel Employed in ‘ifube Maci:inery Shop

in 1946 there were oLy ooy g
twenty-Tive employees, but the shop kept expanding so that by tie end ol 21951
there were employed in this particular shop sbout one hundred designers and

inree hundred.snd Pifty engineers or workers. | | 25X1
‘ I the tube machinery shon at ¥ryazino. 25X1
Training of Soviet Technlcal Personnel/Access to US lechnical Dain 25X1

Soviet engineers and technical personnel ore well educated and well lrsined. (AW

| |particularly impressed by the high grade work Soviet designers were cupuble 29X1
of doing. Soviet engineers are continually studying and trying to improve their
technical knowledge and to vin academic degrees which will gi.e them an opporiunity
to. obtain better positions. They are given a 10% raise in pay for each fureign
Janquage in wiich they become proficient. Ali or boe top . woviet elecironmics
=enginqpps;épénk English. They are entitled Lo continue their education and studies
'at‘Soyiet,ipsbitutions of learning until they reach forty yesrs ol age, Current
péﬁgnt'drawingsfrgm all over the world and current foreign technical tlterature,
partitularly from the United States,ore available Lo Soviet clectronics tochnical
persomnel. | Twenty-five different technical perivuicals from the findted States
reiated to electronics were availeble some within slx months of their publication

in the United States. l the fact tnat tue 1949  ooyq
cditicn of the-1200 pege book by Seul Dushman of the General Electric Company,
Schenaetady, was trensleted into Russlen, with a supplement on new Soviet improve-
ments, and distributed in the USSR by 1950. Five or ten copics of this Soviet
t7anslation of Dushman's book were used by the personnel in tie tube machinery shop
at Fryazino | | there were 20,000 copies or the

‘Soviet translation of Dushman's book prinfed and were available at 100 ruptes 29K
apiece in Moscow.. Soviet technical pepsounel who used the book in their work
obtained thé book free. | ~ |Sovief, technicnl personns
haye a better knowledze of US developments in electronics then some US vechnica129X1
personnel. a concrete illustratiem of the
effectiveness of Soviet education 25X1

more advanced subjects in methematics, bhysics, chemietey and pelery in USSR
in the 8th grade than wcr:e.ta.uglﬁ; in the 9th grade in Germany.

Materials for the Prodbcticn of Electron Tubes

In 1947 the supply of speciallged oroduction materials for the wanuiacture of
electron tube and tube machinery was very limited, but by 1951 this picture
completely changed. -Tungstén and molfbdemtm ond vacuum melted copper were in geod
supply. Stainless steel and dvraluminum cheets were svailable in quantity ror use
in tube machinery. The aluminwf alloys were of unusvally good quality and were !
available ‘in large sizeg: Good technical glass was available.

General Procedure cnd Mothod of Desipn and Manufacture of Prototype Tube Machinery

A Soviet government agency would esltablish requirements, including gpecii'ications,
for some new type of tube machinery. There was at hand a plentitul supply of 25¥%1
different types of foreign tube making mearhineUNCO | It was
:|practice in the tube machinery shop to select and copy the best paris from 25X1
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the foreign machines available, and then try to combine them into a machine which
would be better than any from which the parts had been selected. After the design
of a machine was completed, we would construct a machine which would be used as.2
prototype for large scale production of the machine elsewhere in the USSR. 25X1
Sometimes, however, if the Soviets were particularly nleased with a certain foreign

; uld just have it copied completely. ‘ ‘
completely e German bench spot-welder. 25X1

Some Machines Designed and Built

8. Some of the machinery which we designed and. builjc in the tube mechinery shop at
Fryezino was as follows:

‘a.. Gopies [ | (single-turret sealing and exhaust mach’nes) unitsogyq

) . b. Sealing and-exhaust. machines modelled after late model Lorerz
equipment with seperate 20 head exhaust and 24 head sealing
e turrets. The production or index speed of these units was
700  to 750 tubes per hour. Exhaust units were equipped with two
- .stage -oil diffuslon pumps at each port. These pumps vere copied
from the model VM5 oil diffusion pump | | 25X1
R ‘ ‘ The Soviets had an 25X1
L ample supply of the special type oil required by these pumps esnd
"+ other-special type oils. . -

-+ - Copies. of ‘ ‘ automatic grid-winding lathes. " 25X1

* d4s Good glass~blowii1é latheﬂs‘, equippéd with variable-speed drives

. ¢ gimilar to modern US -units.. (Sevlet glass-working equilpment was
excellent.) . .

‘es~ Machinery f‘or the manufacture of miniature tubes.

f. Equipment for shock, vibr.-ation and acceleration tests. Tube testing
centrifuges for use at 100 G's and 200 G's.

Subminiature Tubes 25X1
9. the task to design machinery for large quantity mechanized
preduction of subminiature tubes of the smallest types using cylindrical bulbs and

round butt ems. After a few months, however, this project was dropped at
Fryazino. it is possible that this project was continued in Siberia. 25X
,,,,, - . ‘Magnetrons

10. ] to design a very large 100 -kw controlled atmosphere
brazing furnace. Thils furnace ves probably for use.in brazing operations in the
manufacture of magnetrons. Vacuum refined copper of. extremely high quality was
available in quanfity for the manufacture of magnetrons.

25X1

R - "Klystrons

1i#  The Soviets watched closely ‘the development of.klystrons througbout the world,
and are probably in a good position relative to development and productien.

Relinble Tubes .. 25X1
12. |  |no specific indication of a "reliable"tube program as such. The Soviets,

however, payed considerable attention to gquality improvement and extensive work
was done on &ll types, both mechanical end manual, of aglng racks.
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Cathodc Ruy ‘Tubes

the design of mechanized equipment for the manulacture of cathode 25X1
ray tubes, including conveyor screen-settling systems, sealing machines, and exhaust
dollies. The major difficulty was that the size of the cathode ray tubes kept
increasing. Faster than the machinery was built. The first equipment was begun
for T-inch tubes, then changed to 1ll-inch tubes, thep to 17-inch tubes.

Plant Layouts

25X1

‘the design of complete layouts

"from blast furnace to bulb box" for vecuum tubes plants. The scope of these
projects varied from a condensed summary ol required facilities to completely
detalled plans, .including tep-foot architectural building sketches and floor plans.
Such projects appeared to be in response to inquiries from planning groups; and did
not necessarily indicate serious consideration of new construction. In 1951, one
such new project was initiated in which the planned production capacity was of a
magnitude so large as to seem to be unreasonable and illogical. However, considering
the population of the Communist world it is possible that the Soviets seriously
planned such a project. A seripus industrial handicap seems to be the inflexibility
and the excessive lead times inherent in the Soviet planning system. An important
shift in the tube industry operations might require three years.

Fryazino Soviet Tube Center as a Whole

Because, of . Soviet security regulations ‘of‘ what went on :ln25x1
the electron tube installation at Fryszino was largely confined to what took place
in the tube machinery shop in that installation. | |in other
parts of the installation there was conducted research. on, the design of, and the

- manufacture of a very wide variety of electron tubes, including receiving tubes, 25X1

mercury rectifiers, cathode ray tubes and orobably megnetrons and klystrons and

other special~purpose types. \ | there were in operation at this 25X1
installation somewhere around ten complete ‘ube-making units. the 25X1
rough estimate that there were employed between eight and ten thousend peovle in

the entire Soviet Tube Center at Fryazino. .

Tube Machinery Manufacturing Plants 25X1
the location of the plants in USSR which menufactured in guantity the
tube-making machinery designed and for which|[ |built prototypes at
Fryszino.” one was located at Saratov and others 25X1

may exist in Moscow, Leningrad and Novosibirsk..
Tube Plants

Telefunken-type exhaust machines for the memufacture of tubes were
located a”Tashkent and Novosibirsk. . S )
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